Two-step activation of T cells, clonal expansion and subsequent Th1 cytokine production, is essential for the development of clinical autoimmune encephalomyelitis.
Lewis rats immunized with guinea pig myelin basic protein (GPBP) emulsified with incomplete Freund's adjuvant (IFA) do not develop experimental autoimmune encephalomyelitis (EAE). However, we found that GPBP/IFA with pertussis toxin (PT) administration induced full-blown EAE. By comparing the immunological status of rats immunized with GPBP/IFA plus PT [PT (+) rats] with that of rats immunized with GPBP/IFA alone [PT (-) rats], we tried to elucidate the pathomechanisms of EAE. Analysis of the TCR clonality by CDR3 spectratyping revealed that Vbeta8.2 and Vbeta10 expansion of T cells occurred in both PT (-) and PT (+) rats, indicating that activation of T cells at this level is not sufficient for the development of clinical EAE. Quantitation of cytokine mRNA and protein revealed that PT (-) rats showed a Th2-dominant, while PT (+) rats showed a Th1-dominant, cytokine profile. Furthermore, administration of IL-12, but not of IFN-gamma and TNF-alpha, induced clinical EAE in GPBP/IFA-immunized animals. Taken together, two-step activation, activation of T cells bearing a particular type of TCR by antigen immunization and subsequent overproduction of Th1 cytokines, mainly IL-12 production, induced by appropriate adjuvants is essential for the development of clinical EAE.